Abstract . The Mg 58 Cu 31 Nd x Y 11-x (x=0 ~ 11) amorphous alloy rods with 3 ~ 10 mm in diameter were prepared by Cu-mold injection method. The glass forming ability, thermal properties, and microstructure development during isothermal annealing these amorphous alloys have been 
Introduction
Recently, Magnesium alloys are attracting great attention as structural materials because of it's high specific strength/density ratio and high damping capacity [1] [2] [3] . However, up to now their application is limited because of the inherent low stiffness and low workability for conventional magnesium alloys. Therefore, great efforts have been devoted to the development of Mg-based amorphous alloys with high specific strength in a bulk form with a thickness of over several millimeters for applying as structural materials. The ternary Mg 65 Cu 25 Y 10 alloy was the first to exhibit a good glass forming ability (GFA) so that metallic glass rods with diameters 4 mm and 7 mm can be fabricated by using the copper mold casting and high pressure die-casting methods, respectively [4, 5] , Further improvement of GFA has been reported in the Mg-Cu-Y ternary alloy system where Cu is partially substituted with TM [8, 9] exhibit high GFA and enable to form metallic glass rods with diameters more than 6 mm by a Cu-mold injection method. More recently, the significantly improvement of GFA has been reported in Mg-Cu-Gd alloy system [10] . The ternary Mg 65 Cu 25 Gd 10 BMG with diameter of at least 8 mm can be fabricated by conventional Cu-mold casting method. In addition, these Mg-based BMGs exhibit high compressive fracture strength about 850 MPa [11] [12] [13] , which is twice as high as the highest strength for conventional Mg-based crystalline alloys. In recent study, new optimum alloy designs are made based on the recent model of optimum composition extension from the binary eutectic pairs, originally proposed by Lu et al [14] . This model suggest that the optimum Mg based bulk metallic glasses might possess a composition with a lower amount of : 4f  4 5d  0 6s  2 , Y: 4d  1 5s 2 ), and Y-Nd binary system has a near-zero heat of mixing (these two elements form continuous solid solutions [15] ). These differences may result in certain change of short range order in undercooled liquid of Mg 58 Cu 31 Y 11-x Nd x alloys, which favors the glass formation.
Experimental Procedures
The selected for the isothermal DSC analysis to study the crystallization kinetics. The as-quenched and annealed structure was examined by X-ray diffraction (Scintag X-400 X-ray diffractormeter) with monochromatic Cu-Kα radiation, transmission electron microscopy (Philip Tenai G2 TEM with 200 kV), and nano-beam electron diffraction pattern, respectively.
Results and Discussion
Figure 1 
Where b is the heating rate (namely 0.167K/s, 0.33 K/s, 0.5 K/s, and 0.67 K/s), T is the specific temperature, R is the gas constant, and E a is the activation energy. By substituting T with T p (peak temperature of crystallization) in equation (1) The kinetic study of crystallization was performed by using the Johnson-Mehl-Avrami (JMA) [19] isothermal analysis for volume fraction x transformed as a function of time t based on the following equation (2):
selected Mg 58 Cu 31 Y 11-x Nd x (x = 3, 5, 7) alloys which performed higher GFA were annealed isothermally at several temperatures between T g and T x , namely 443, 448, 453 and 458 K, as shown in Figure . DSC traces of isothermally annealing at different temperature for these Mg 58 Cu 31 Y 11-x Nd x (x = 3, 5, 7) alloys are shown in Figure 6 (a)-6(c). To construct the JMA plots, the volume fraction of crystallization at time t was assumed to be the same as that of heat released. Therefore, the fraction of crystallization x was obtained by measuring the partial area under peak up to time t. The volume fraction transformed versus the annealing time plot is shown in Figure 6 (d)-6(f). In parallel, the incubation time as a function of isothermal temperature, as shown in Figure 7 , exhibits a decreasing trend with Nd addition and implies that the addition of Nd presents a negative effect on thermal stability of the (2) can be written as:
where k is the effective rate constant and n is the Avrami exponent. The Avrami plot of , 7) alloys at the supercooled temperature region [20] .
Conclusion
According to the results of DSC, X-ray diffraction, and TEM observation for the 
